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Table 2. Compound rates (%) of growth in area, production, and yield of chickpea in selected
districts of Gujarat.
Period I Period II Period III Overall period
(1970-80) (1980-90) (1990-95) (1970-95)
District Area Production Yield Area Production Yield Area Production Yield Area Production Yield
Ahmedabad 17.7 9.7 -7.8 4.2 0.4 -3.6 -1.3 3.1 4.5 9.6 7.2 -2.1
Jamnagar 19.4 16.1 -2.8 5.6 3.2 -2.3 0.8 3.2 2.4 20.1 19.0 -0.9
Junagadh 11.1 7.3 -3.5 -4.9 -10.9 -6.3 -11.0 48.2 60.5 5.2 4.8 -0.4
Panchmahals -0.8 2.3 3.2 -5.0 -11.1 -6.5 6.9 7.4 0.5 -0.2 -0.1 0.1
Gujarat 4.2 2.3 -1.6 -3.5 -6.2 -2.8 2.5 8.1 5.5 2.4 2.1 -0.3
Table 3.  Instability indices in area, production, and yield of chickpea in selected districts of Gujarat.
Period I Period II Period III Overall period
(1970-80) (1980-90) (1990-95) (1970-95)
District Area Production Yield Area Production Yield Area Production Yield Area Production Yield
Ahmedabad 68.9 66.8 18.8 64.0 60.9 18.2 33.2 44.1 18.9 67.0 70.4 24.4
Jamnagar 102.3 129.8 22.0 91.8 116.6 26.9 75.8 149.8 40.9 125.1 205.1 31.3
Junagadh 66.2 73.0 39.7 70.9 99.3 38.7 60.3 55.0 10.9 76.1 134.4 52.4
Panchmahals 13.8 18.1 31.5 32.9 35.0 17.9 13.4 23.0 13.1 42.7 40.9 27.6
Gujarat 26.8 38.0 26.3 40.2 45.8 14.6 34.2 44.1 13.0 41.2 50.7 25.4
Untitled-7
8/7/02, 10:18 AM
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Table 4. Association1 between growth and instability in area, production, and yield of chickpea.
Period I Period II Period III Overall period
(1970-80) (1980-90) (1990-95) (1970-95)
District Area Production Yield Area Production Yield Area Production Yield Area Production Yield
Ahmedabad AB AB NA MB BB NA NA MB MA AB AB NB
Jamnagar AB AB NB AB MB NB BB MB MB AB AB NB
Junagadh AB AB NB NB NB NB NB AB AA AB MB NB
Panchmahals NA MA MB NA NA NA AA AA BA NB NB BB
Gujarat MA MA NB NB NB NA MA AB AA MB MB NB
1. AA = High growth with low instability; AB = High growth with high instability; BA = Low growth with low instability; BB = Low growth with high
instability; MA = Moderate growth with low instability; MB = Moderate growth with high instability; NA = Negative growth with low instability; and NB
= Negative growth with high instability.
Untitled-7
8/7/02, 10:21 AM
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Table 17. Maximum likelihood of Tobit model estimates on factors affecting adoption of improved
chickpea varieties.
Model 1 Model 2
Asymptotic Asymptotic
Variable Coefficients Standard error t-ratio Coefficients Standard error t-ratio
Constant 416.9300 33.7200 12.36** 412.9000 33.0300 12.50**
Education 3.1905 3.2350 0.99 2.6649 3.1870 0.84
Size of  holding -5.6914 2.0500 -2.78** -4.7290 1.6360 -2.89**
Chickpea duration -3.8332 0.3064 -12.51** -3.8212 0.3047 -12.54**
Experience in growing chickpea 0.4450 0.2765 1.61+ 0.4207 0.2760 1.52+
Market distance 0.2887 1.1190 0.26 0.5436 1.0730 0.51
Parcels 3.4208 4.3800 0.78 - - -
Village 1 -47.8970 10.8300 -4.24** -45.8210 10.4700 -4.38**
Village 2 -28.8410 8.1480 -3.54** -26.4150 7.4880 -3.53**
Village 3 -14.7510 5.6820 -2.60** -14.5640 5.6870 -2.50*
Yield risk 0.2783 0.1856 1.50+ 0.3130 0.1810 1.73++
F ratio 14.7170 1.548 9.51** 14.8020 1.5570
Adjusted R2 87.74 - - 87.76 - -
** Significant at 1% level
* Significant at 5% level
++ Significant at 10% level
+ Significant at 15% level
Untitled-7
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constraints
G46D 	
 
 C	 		 
    	 

	

	
		

			/14
	C			


	
	
			

8#	
6
	
		
	

		

	

 
 ,
 C	 		 / 
	  		   1

	→%→
	→G46	


	

		C		

	

		/,
		

28

    

 $
'  	 
  	 C	 		


  
  <  	 
   
	  


C	/ )	 	   	
C	 		G46

	"		<	
	

	,
			

 

 
  	  
 	, :
 

 
 < 

 	
	 		  		
  
FF		/			

	

			

	
	C				,
	
	
!		8#		7,	
$87'8#	86%,	 !0/		6
)	
,				
		





	
(8

 	 
	  
	 
		 	  	  

$/13'				
		,
	 
 
  
 	  	6 	6		  ,	

   	 	 
	
 	 	
  			
				
,
	6		,		
	<
  D  08#	86%  	6	
	 	  	
 

</

	
		
	
			.
	/
,				
	,
	

	
				
	,	
#



	
 
 	
  
 

   	  	 	
 
	  
 	 	
 , 	 
 
 	.	  
	

	
		"	;	$";'
7"!
/%&'
 F F " 
"	 0
 ! 0
 ! 0
 ! 0
 ! 0
 !
0< 9 - %%&  135  14  % 
 

 %&4  19  1%%  5  %&4 
/)	   %4  &%  3% - 95 -
/ 1&  9 - 5 - %1%  %3 
0
	 54 - % - 5 - & - 9 -
 


C	 9&& - 4% - &5 - & - 1 -
29

#
	

	
	
	

	

		
,			

7


	
	
			
	
,
		";
/
	



	D		,	
G46
	  	 	 
		 
		 	
  
	
(	6
= 	 F 
	 
	
/
,	
	
	
,
	/
<		
	,	=
		


 	 	   
	 
		 
		   
 0




	
	
	,
	

	
	
,

	
	
	


  		
  
   <  
	 6	
 ,	    - %;
 
	   	
 ,
 ,	
	
		

		
						
	

		
	

	
	
	
,
Costs and returns
	
	<		
	

	

 
	 	 	 	
 )< 	 
	 , 	

 

	
	/	
	




	

,

,	,"	
		
,  
	  	 
,	
 
 $/ %&' 	 

, 		 	 	
	 , 
	  	    	  


,	,
	
	
,	/	

	
				

	/,		

	
"#;"!
 F F " 
"	 0
 ! 0
 ! 0
 ! 0
 ! 0
 !
G46
	 35 - 1&  %45  %1  &3 
=
	 %4  % - % - 14 - 14 -
2	 11  1%  19  %  19& 
	.	 %&  %%  155  %&  %1 
30

	*8B 
 #
	  	 
		 



,	,			
,	,



	
	

	,
/%1		
		

	
/	
	
	

	,	
  	  ! &4&  	  
 
, 	, 
!%93

	,B,%

,
	, 	, 	
 	 
 	, 
	/ , 	
	 
	 


	
 	
!%9 
 
,	,!441 
 

	,					
		
		

,	,
!9%	61$191&',,/
,
	,
		

	
	,
Gender
8
	

		



,	
	 	 
  	 	

 =	 
 
  $ ' 

	
$/%%',		
C		


	,4%9
	
  -%
2	7
5 !


,
	 @
   -%   -1& 	,
	
;
 31& 9 %1 4%
G46
 11 443 11% 35
/
	
 9% 9 3 533
(

 91 %4 %5&3 %%
/	
 & &4 & &
0 1%394 %%9% %&&%& %145
G46 93& 94 9 9%
G46	< %&59  %& 113
"	
		
 1 % & 1%
;
 % 35 9% 4%
/
	,
	 %9%9 9%% 1%&1 %5&3
7
:$61' 1&39% 15& 1939 134
"$!61' 1& 1%% 11% 115
8

 11%5 154535 1439 141%
*	
 49%14 115 14 1&19
31
<

"	 @
	, 
,	,
/
	,
	$!61' %9%9 %51
/
	)
	$	,

	)	
		

		'$!61' 19 14&3
/
	
	$!61' %93 &4&
 
		$	61' 11& 19
 
		$' 6 14%
<
7	,
	$!	61' %45 %&35
7	)
	$!	61' 13 113
7		
	
	$!	61' 441 %9
<
7	,
		
$!	61' %3&
7	)
		
$!	61' 
7		
	
		
$!	61' 9%
"		
		
$' 191&
=%
5 %"

&'

,
@
   -%   -1& 	,
B	
 ; G46 ; G46 ; G46 ; G46
@
	
 1& & %%4 & %13 & %%% &
0
	
 %&% & 15 & %&4 & 144 &
G46:;
	
 1 &5& &49 &3& 11 1%1 1&9 1&
0
 %&9 114 1%1 &1% 1 & 1 &&
G46	<
	
 && & &15 & & & &% &
"	

		
 &% & &%4 & &11 &%& &%1 &&4
A,	 %5 19 1 %% 13 %9& 194 %4
/ 144 %% 19 %&3 149 %4 15 %3
/
	 191 4%9 35  115 94 1&5 3
32
94

  -1&/
		  -%  -1&	


	
	

	
	15
	,/	

	,		
Conclusions and policy implications
8
			 )		

	

6	
	
  
	
 
 
,  	,  D
	

,			
		8#		,	
	;
	
		
			
 	 		  
	 
 
		 
  
A
,		
			,)	
	

0
	
			


	
		
		




  	 #
	
 	  
	
6

/)		

	

  -%  -1&
			
0C	  -1&
	
)		
	
)	
	
,	=
:
/
?!(A BD
	
	
,	,,		,

	
<	
6
<,
		

$G46@='		

	
			,
,	0		
=		
	07?-?
	*8B6	


G46@=
C	
G46@=



	,
/
,	,
		


,
	
	,	
	
	
		
	

, 
	 	 
	6)<  
	6< 	 A
	      	  ,	 
 	  
A
,	
	
 			6


 

	
 
 	
  	  , 	
  	 

/	

,
,,		


	
	
!	 
 	 		 /
	 
 	 		 
 < 
	
    	 	 	 
	   


	
A		
	

		
	
,
	 
	
 
 
, 	,  
 D 
	 
33
?!(A BD	,
	
,	,	
		
	
			
:



< 	

	
	
	
 C	 		 
   8#	    



						
	
2	
	.		#

	
		


	
		
	
			/
	
,
	
	6	,";

	
,<
References
)$))$G46$>8133G46D	

	


		

G,
(G46
8
2		

1G163
)$))$-$-133G46D	

	


	 	

G


, ,	 8
(S	F

		
	$'G464
)$))$?
$::133/

		D
	

	

G/
	
	
0@

	

3G%35611
)
$  1341 /

    		G  	 

(8,G		
@
B
)$))$@"$134 	
 
 	/
	  

	
,	

	
G	
	




*

B)
0	1G%961
)$:$$	)1344=

	



A:- 	

G * , 
 	6   (
B
"
1=		


/7,	
*
 	*0
	2		G/7,	
* 	
)$:6$ A$?& 1344  
 	 
 
 
 	

	   
   	 		 , 8#	 	
7,	!F
1G9699
)BB$: 1353 
	
 
A:-   ( (
=,
	0	5$'G%6%
34
8$7$9$7C1354C		

	


 			,  
 	  
     
	  
  @
 (V "G 		
 ! !
			
8#"$ 9$ >
$ 3 D$ 8$ $  -$ 3 134& /
	
,

	
62	

= 70G2
(=,
	

=		
3"$81355		

7	
*	
!			
0
=,
	8,
3$ <6$ >
$ A6$  8$ :	- 1333 	 
 

	,

		,,	
	


!!,1%$%'G461&9
G46$ &$ >$ 70$  ?$ 3 134 
	
 
 	

,	
  ,
 
	G  , 

 =,
	 
 	 $%'G%6%34
&$8C$-$C0$6$7:1343 
,	
	G
/


	
				



@


9G195614%
3 ! )" & ! &' 1339 		 

  
	
 
  

  
6

 
 8
,	 

8#	G=	
	
	
9%$@1341
,	
,
	

		
G
 
	

=,
	 	 &G1936159
6$@$&'$6$	!!$&133&
	

	


	
 	G /  
 /	6( 		 0
 "
,
	

$1'G%56
:$ ) 1351 =,  		
 
 	 
 	 	
 
    
  
 	 !
 ; 

	
1413=1351;"
:
$	1351 /  ,
	
 R "		
   , 
F

	

%9$1'G%6
35
D$ A 0$  8$ - - 1345 - D 
 
,	


G  	
 
 /
	  0
	 F
 
 	


13G53643
4;:$&134&/



	C
	


;)2	
= 70G2
(=,
	!
 	
A%$76$:$7	133%"

	
	

		8	<

B		

 *		%5G%6%
7$D7$  D$ G463 135 		
 
 	 	
6	 "
	




	G11619
-$6133&G46	
	D	
			
	
B=,
	 %1$%'G%416&5
-$6$
$3	133
	


,	
  
BG  6,   F
 
	

 3$1'G
4463
-
$:1351=	 	

	

 	,	 
G / 
 
   7	 0		  
 		

=,
	B

5	*:
G 
7,	
-$-713958
					
	%&	


	0
	
	0			
-
%$A8$G46$>	134
	


,		<
 
   		/ 
* F
 
	


9G&3613
-
$)	135
	

	

	


			

 
 ,
 
  	@		
F

!G"#	7,	1&G%6%3
$ > 134 		
 
 	
 
 	 	 ,


	%9G%363

$ 9A$  -"
$ -D 134 "
 
  ,	
		

		
 *		1G1161
  $ : 135  
 	 ,	
   G 


	
A:-
	
 ,	"
,""=
	",0		7,	70
36
)1)=!"
=		 (
 -
 =
 #F#?
= G46?
?	
F F? A?
0	
@ 8#A@
F ?
 (,R0?,
0

"
  8#*,
" =
 A!/
8
 (	?	,;	
)18

%
- A
	<
	
$1R
' I
0<

$' I.R
 	
$' R
G46D)
$' I
;		$' R
*
 R
-$' I.R
:$ -' I
Appendices
List of publications in this series





))2
	 #!!  !#5  
8 !    7  
 % &
 #!   & G46!
(   !  


 !#*+,-!! . !!	  !# !
  /-!0!
+2
1)/)22/+*2/
4! ! &

 

   


 ))3
      !  ! #! 
7   7. 7!##!# 7
%&
#! 
 & G46!
(   !  
 
  !# * +, -! !  .
 !!	  !# !  /-!0!
2
1)/)22/
+I2/2
4! ! &

J-

C 6!

C "
1$
)))
7 !
!  !5 !.    !7#5! +*  !
%&

#! &G46!
( ! 
+
 !#*+,-!! K
 !!	  !# !  /-!0!
+
1)/)22/
+II/,
4! ! &+

	!6C
C
   !F
	
 7  
-
  &

 )))
  !
5  !6!  7.  416
%&
#! 
&G46!
( ! 
,
 !#*+,-!! . !
!	  !# !  /-!0!
,3
1)/)22/,*/+
4! !
 &,




!!C
)))
& #67!
  !/#! 7     7# /6  !7  
 % &

#! &G46!
( ! 
*
 !#*+,-!! .
 !!	  !# !  /-!0!
3
1)/)22/
,I/L
4! ! &*

J-

C  "
178!
-
)))
-    
!7#5! +*
%&
#! &G46!
( ! 

2
 !#* +,-!! . !!	  !# 
!  /-!0!
+,
1)/)22/,3/3
4! ! &2

	 
  


 &75 
  - 
 
 !5 
#5!   !    0 1#. -   ! #!  !  !
5  
 %&
#!  &G46!
(  ! 
I
 !#* +,
-!! . !!	  !# !  /-!0!

2,
1)/)22/,I/I
4! ! &I

J-

 !7-
4
C 6!

6>-
74

-
  !7# !  !
%&
#! &
G46!
(   !  
 3
  !# * +, -! !  .  !
!	  !# !  /-!0!
*2
1)/)22/,)/+
4! !
 &3

About ICRISAT
The semi-arid tropics (SAT) encompasses parts of 48 developing countries including most of
India, parts of southeast Asia, a swathe across sub-Saharan Africa, much of southern and eastern
Africa, and parts of Latin America. Many of these countries are among the poorest in the world.
Approximately one-sixth of the world’s population lives in the SAT, which is typified by
unpredictable weather, limited and erratic rainfall, and nutrient-poor soils.
ICRISAT’s mandate crops are sorghum, pearl millet, finger millet, chickpea, pigeonpea, and
groundnut; these six crops are vital to life for the ever-increasing populations of the semi-arid
tropics. ICRISAT’s mission is to conduct research which can lead to enhanced sustainable
production of these crops and to improved management of the limited natural resources of the SAT.
ICRISAT communicates information on technologies as they are developed through workshops,
networks, training, library services, and publishing.
ICRISAT was established in 1972. It is one of 16 nonprofit, research and training centers funded
through the Consultative Group on International Agricultural Research (CGIAR). The CGIAR is
an informal association of approximately 50 public and private sector donors; it is co-sponsored
by the Food and Agriculture Organization of the United Nations (FAO), the United Nations
Development Programme (UNDP), the United Nations Environment Programme (UNEP), and
the World Bank.
ICRISAT
International Crops Research Institute for the Semi-Arid Tropics
Patancheru 502 324, Andhra Pradesh, India
ISBN 92-9066-442-8 Order code  ISE 009 925-2001
CGIAR
Consultative Group on International Agricultural Research
www.icrisat.org
